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Abstract. The present study aims to emphasize the relationship between Alternaria solani Sorauer
attack degree on potato, and abiotic factors temperature and rainfall, in Transylvania, using the
correlation approach, during 2009 – 2011. The experiment was carried on ten experimental fields, of
one ha each, located in households located in villages from all counties of Transylvania: Răhău, Alba;
Maieru, BistriŃa-Năsăud; Draguş, Braşov; Cojocna, Cluj; Ilieni, Covasna; Mereşti, Harghita;
Vălişoara, Hunedoara; Grebenişul de Campie, Mureş;  Românaşi, Sălaj; Arpaşul de Jos, Sibiu. The
temperature, rainfall, and Alternaria solani Sorauer attack degree were monitored during April –
September. Roclas potato variety was used. The data were statistically processed using STATISTICA
v. 7.0 programme. A non linear dependence between thermic and rainfall regimens and Alternaria
solani Sorauer, attack degree in potato was recorded, and in for this reason, in order to determine the
correlations we used the non parametric test of Spearman. Between the attack degree of Alternaria
solani Sorauer in potato and temperature in 2009 the correlation was positive and strong R = 0.847, in
2010, also positive and strong R = 0.846, while in 2011, it was positive and moderate R = 0.589.
Between alternariosis attack degree in potato and rainfall regimen in 2009 and 2010, moderate
correlations, of R = 0.657, and R = 0.642, respectively, were reported. In 2011, the correlation
coefficient was strong and positive, R = 0.892. According to the regression lines, the correlations
between Alternaria solani Sorauer emphasize the biggest influence of rainfall (AD%  = 2.61 + 3.02  x
Pp, mm) upon the attack degree, compared to temperature (AD% = 12.97 + 0.24 x t 0C).
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INTRODUCTION
The relationship between early blight attack on potatoes and climatic factors is a
common reality (Coakley et al., 1999). The influence of the main climatic factors,
temperature, and rainfall, respectively, in Romanian conditions is considerable, but with low
consequences in early spring and late fall, because in these periods the average temperatures
are lower than 10 0C, and rainfall supply is low. These climatic factors influences the most
alternariosis manifesting in potato in late spring and during summer, when average
temperatures are of 20 0C, or more, and average natural water supply more that 65 mm/month
(Florian et al., 2009; Rosenzweig et al., 1994). The aim of our study is to emphasize the
relationship between Alternaria solani Sorauer attack degree on potato, temperature and
rainfall in Transylvania, using the correlation approach.
MATERIALS AND METHODS
During three successive years, 2009, 2010, and 2011, our study was carried on ten
experimental fields located in households from all counties of Transylvania: Răhău, Alba;
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Maieru, BistriŃa-Năsăud; Draguş, Braşov; Cojocna, Cluj; Ilieni, Covasna; Mereşti, Harghita;
Vălişoara, Hunedoara; Grebenişul de Campie, Mureş;  Românaşi, Sălaj; Arpaşul de Jos,
Sibiu. The temperature, rainfall, and Alternaria solani Sorauer attack degree were monitored
during April – September 2009, 2010, and 2011. We used Roclas potato variety, and
experimental field were divided by counties, in 10 plots, of 1 ha each. The phytosanitary
treatments and fertilization programmes were applied in each experimental field, according to
classical patterns (Puia, 2005; Oroian et al., 2006). The climatic data were obtained from the
Regional Environmental Protection Agencies, but a control thermometer and pluvimeter were
placed in the field and temperature and rainfall supply were weekly measured.  The control of
the attack degree was carried on three times a week according to a cross pattern implemented
in the experimental field.  The data were statistically processed using STATISTICA v. 7.0
programme (Iederan et al., 2011). Because between Alternaria solani Sorauer attack degree,
temperature and rainfall regimen existed a non linear relationship, we did not use the classical
parameter test, Pearson, respectively, in order to identify the correlation degree between the
pathogen agent attack and abiotic factor temperature. We select a non parametric test,
Spearman, more suitable, taking into account that direction of the relationship is constantly
positive (Iederan et al., 2011).
RESULTS AND DISCUSSIONS
We note that relationship between the attack degree of the pathogen agent of
alternariosis in potato, Alternaria solani Sorauer, respectively and thermic regimen during
experimental period, 2009, 2010 and 2011 was not characterized by linearity (Fig. 1).
Fig. 1. The evolution of the average attack degree of Alternaria solani Sorauer on potato, function of
the average temperature during experimental period April – September 2009 - 2011
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AD% = 12.97 + 0.24 x t 0C, p < 0.001
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The values representing the average by all experimental period are randomly
distributed from both parts of the regression line, with positive trend, almost totally out of the
confidence interval of 95% (Fig. 1).
The values of the correlation coefficients between the attack degree of Alternaria
solani Sorauer in potato and temperature are similar for the first two experimental years, but
decreased considerably in the third experimental year, 2011, characterized by the biggest
average temperature of all experimental period (Tab. 1).
It seems that disease manifestation has less sensibility to temperature variations, if
temperature reaches a certain threshold. At temperatures bigger than threshold, the disease
manifestation is advantaged, but in order to state a conclusion between alternariosis attack
degree and climatic conditions, we also have to take into consideration the rainfall regimen.
This consideration is emphasized by the strong positive coefficients of correlation reported for
the experimental years 2009 (R = 0.847) and 2010 (R = 0.846), representative in share of
71.70% and 71.60%, bigger compared to the positive moderate coefficient of correlation
reported for 2011 (R = 0.589) and representative in share of 37.40 %. All correlations are
significant at significance threshold of 0.1% (Tab. 1).
Tab. 1
Correlations, coefficients of determination and their significance for the evolution of early blight
attack degree function of the abiotic factor temperature during 2009 - 2011 in monitored groups
Year RS R2 t P
2009 0.847 0.717 12.171 < 0.001
2010 0.846 0.716 12.091 < 0.001
2011 0.589 0.374 5.556 < 0.001
As we underlined before, the relationship between the attack degree of the pathogen
agent of alternariosis in potato, Alternaria solani Sorauer, respectively and rainfall regimen
during 2009, 2010 and 2011 was not characterized by linearity (Fig. 2). The biggest part of
the values representing the average by all experimental period, are randomly distributed in the
right area of the regression line, with an apparent linearity around a rainfall regimen within
the interval 70 – 110 mm and an attack degree of Alternaria solani Sorauer within 20 - 30%,
but almost totally out of the confidence interval of 95%. The other values are grouped in
majority out of the confidence interval around regression line, which exhibits a positive trend
(Fig. 2). In this way is strengthened the hypothesis of explaining results by the low natural
water supply due to rainfall, in 2009 and 2010. Due to the strong relationship Alternaria
solani Sorauer and rainfall regimen, a scarce and low rainfall regimen resulted in a lower
influence on the variations of the alternariosis attack degree on potato cultures.
The values of the coefficients of correlations support our statements (Tab. 2).
Tab. 2
Correlations, coefficients of determination and their significance for the evolution of early blight
attack degree function of the abiotic factor rainfall during 2009 - 2011 in monitored groups
Year RS R2 t P
2009 0.657 0.432 1.743 0.156
2010 0.642 0.412 1.659 0.004
2011 0.892 0.796 15.067 < 0.001
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Fig. 2. The evolution of the average attack degree of Alternaria solani Sorauer on potato, function of
the average rainfall regimen during experimental period April – September 2009 - 2011
Thus, in 2009 and 2010, years characterized by low rainfall supply the values of the
coefficients of correlations emphasize moderate correlations, of R = 0.657, representative in
low share, 43.20%, and R = 0.642, also representative in low share 41.20%. The correlation
reported for 2009 is not statistically assured at significance threshold of 5%, while for 2010 it
is statistically assured at significance threshold of 1% (Tab. 2).
In 2011, year characterized by abundant precipitations, 88.05 mm monthly average,
considerably bigger compared to the multi-annual monthly average by 1900 – 2000, reported
as 57.72 mm (Iederan et al., 2011), the correlation coefficient between Alternaria solani
Sorauer attack degree in potato and rainfall regimen is much bigger compared to the values
obtained in the two previous experimental years. It is a strong positive correlation, R = 0.892,
high representative, in share of 79.60%, and statistically assured at significance threshold of
0.01% (Tab. 2).
CONCLUSIONS
Concerning the correlations between thermic and rainfall regimens and Alternaria
solani Sorauer, attack degree in potato, when the average values by entire experimental period
(2009, 2010, and 2011) and entire region (all ten experimental fields) were taken into
consideration, a non linear dependence was noted. For this reason, taking into account that
direction of the relationship is constantly positive, our option was to use a more suitable, non
parametric test, the non parametric test of Spearman.
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Between the attack degree of Alternaria solani Sorauer in potato and temperature are
similar for the first two experimental years, but decreased considerably in the third
experimental year, 2011, characterized by the biggest average temperature of all experimental
period. In 2009 the correlation was positive and strong R = 0.847, in 2010, also positive and
strong R = 0.846, while in 2011, it was positive and moderate R = 0.589; all correlations are
significant at significance threshold of 0.1%.
The values of the coefficients of correlations between alternariosis attack degree in
potato and rainfall regimen in 2009 and 2010, emphasize moderate correlations, of R = 0.657,
and statistically not assured at significance threshold of 5%, and R = 0.642, respectively,
statistically assured at significance threshold of 1%. In 2011, the correlation coefficient is
strong and positive, R = 0.892, statistically assured at significance threshold of 0.01%.
The regression lines correspondent to the correlations between Alternaria solani
Sorauer and abiotic factors temperature and rainfall, emphasize the biggest influence of
rainfall (AD%  = 2.61 + 3.02  x Pp, mm) upon the attack degree, compared to temperature
(AD% = 12.97 + 0.24 x t 0C).
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